, Feb-05-04 05:00pm Frem-McKenna Long Aldridge 



6195955450 



T-354 P. OB/20 F-737 



Application No, 09/534,723 
Group Art Unit: 1772 



Docket No.: 8733.229.00 
Page 2 of 15 



AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all poor versions, and listings, of claims in the 
application. 

Tistin fi of Claims: 

1 . (Currently Amended) A liquid crystal display device, comprising: 
fust and second substrates; 



first alignment layer on the first substrate, wherein die first alignment layer includes 



where the spacer S is selected from the group consisting of oxygen, sulfur, NH 7 
OC h H 2ll , and OC h ffenO, where h = 1-5 and m = 1 0-10,000, and 

the functional group R includes a ma t erial solofl i ed from consisting of OH» SH, and 



from the group consisting of hydrogen, fluorine, chlonne, CN, NQ 2 , CH 3 , OCH3, CF3, am 
OCF 3 ; k is 0 to 1; Y is selected from the group consisting of hydrogen, fluorine, chlorine, 
CN, NCh, CF 3 , OCF 3 , C n H2^u OCoHz^l, C,JW*F*, and OC n H 2 n^-xF. (n - 1-10, x « 
l~2n-t-l); and 





, wherein Xi and X 2 are each selected 



a liquid crystal layer between the first and second substrate. 
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2. (Original) The liquid crystal display device according 10 claim 1 , further 
comprising a second alignment layer on the second substrate. 



3 (Original) The liquid crystal display device according to claim 2, wherein the 
second alignment layer includes a material selected from the group consisting of a pyranose 
polymer, a furanose polymer, polyvinyl cinnamate, polysiloxane cinnamate, polyvinyl 
alcohol, polyamide, polyimide, polyamic acid and silicone dioxide. 

4. (Original) The liquid crystal display device according to claim 2, wherein at least 
one of the first and second alignment layers is divided into at least two domains for driving 
liquid crystal molecules in the liquid crystal layer differently on each domain. 



Claims 5 and 6 (Canceled). 

7. (Withdrawn) A liquid crystal display device, comprising: 
first and second substrates; 

a first alignment layer on the first substrate, wherein the first alignment layer includes 
RSCH 2 




RS SR CM2SR 
(spacer S is sulfur, m = 10-10,000), 

the functional group R includes at least one of a group consisting of photo-sensnive 
constituents and non-phoio-sensitive constituents; and 

\ 

%■ 
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a liquid crystal layer between the first and second substrates. 

8. (Withdrawn) The liquid crystal display device according to claim 7, further 
comprising a second alignment layer on the second substrate. 

9. (Withdrawn) The liquid crystal display device according to claim 8, wherein the 
second alignment layer includes a material selected from the group consisting of apyranose 
polymer, a furanose polymer, polyvinyl cinnamate, polysiloxane cinnamate, polyvinyl 
alcohol, polyamide, polyiraide, polyamic acid and silicone dioxide. 

10. (Withdrawn) The liquid crystal display device according to claim 8, wherein at 
least one of the first and second alignment layers is divided into at least two domains for 
driving liquid crystal molecules in the liquid crystal layer differently on each domain. 

11. (Withdrawn.) The liquid crystal display device according to claim 7, wherein the 
photo-sensitive constituent includes a material selected from the group consisting of 
cinnamoyl derivatives. 

12. (Withdrawn) The liquid crystal display device according to claim 7, wherein the 
non-photo-sensitive constituents include a material selected from the group consisting of H, 
C n H 2n , CIWw CnHzoOH, COe n IW C„H 2nTl -xF„ CJW^-,,, C n H 2n< .. 1) F l .- 1) OH, 
COCJW;^ (n = 1-10, x - l~2n+l), and a combination thereof. 
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13. (Withdrawn) The liquid crystal display device according to claim U, wherein the 
cinnarooyl derivative includes at least one member selected from the group consisting of 
hydrogen, fluorine, chlorine, cyano, N0 2 , CH 3 , OCH 3 , CF 3 , OCF 3 , C„H^i, OC n H 2 „ Tl , OHs, 
CJ^OCIW CJW.-Jx, OC„H 2n >i-,F x (n = 1-10, x = l~2irH). 



14. (Withdrawn) The liquid crystal display device according to claim 1 1, wherein the 
cinnamoyl derivative is 



Xi X2 

(Xj and X 2 are each selected from the group consisting of hydrogen, fluorine, 
chlorine, CN, NOj, CH 3 . OCH 3 , CF 3 , OCF 3 ; k is 0 to 1 ; Y is selected from the group 
consisting of hydrogen, fluorine, chlorine, cyano, NCh, CFj, OCF 3 , C n tt 2a r\, OC n H 2 n-i, 
C^i^F* OClWi^F* (n = 1-10, x = l-2n-H)). 



15. (Withdrawn) A liquid crystal display device, comprising: 
first and second substrates; 

a first alignment layer on the first substrate, wherein the first alignment layer includes 



RSCH: 




•O— < ) —oj- 

m 

RS "SR OfcSR 
(spacer S is NH, m - 10-10,000), 
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the functional group R includes at least one of a group consisting of photo-sensitive 

constituents and non-photo-sensitive constituents; and 

a liquid crystal layer between the first and second substrates. 

16. (Withdrawn) The liquid crystal display device according to claim 15, further 
comprising a second alignment layer on the second substrate. 



17. (Withdrawn) The liquid crystal display device according to claim 16, wherein th< 
second alignment layer includes a material selected from the group consisting of a pyranose 
polymer, a furanose polymer, polyvinyl cinnamate, polysiloxane cinnamate, polyvinyl 
alcohol, polyamide, polyimide, polyamic acid and silicone dioxide. 



18. (Withdrawn) The liquid crystal display device according to claim 16, wherein 
least one of the first and second alignment layers is divided into at least two domains for 
driving liquid crystal molecules in the liquid crystal layer differently on each domain. 



19. (Withdrawn) The liquid crystal display device according to claim 15, wherein the 
photo-sensitive constituents include a material selected from the group consisting of 
cinnamoyl derivatives. 



20. (Withdrawn) The liquid crystal display device according to claim 15, wherein the 
i-photo-sensiiive constituents include a material selected from the group consisting of H, 
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COC„FWi-xF* (n - 1-10, x = l~2n+l), and a combination thereof. 

21. (Withdrawn) The liquid crystal display device according to claim 19, wherein the 
cinnamoyl derivative includes at least one member selected from the group consisting of 
hydrogen, fluorine, chlorine, cyano, UCh, CH3, OCH 3 , CF3, OCF 3 , C n U 2n ,u OCH^i. Ctf* 
C 6 H»OC a lW,, CJh*»JF» OCnH^.-.F, (n = 1-10, x = l-2m-l). 

22. (Withdrawn) The liquid crystal display device according to claim 19, wherein the 
cinnamoyl derivative is 



■ — C— Ch=CH- 
O 




X 2 



(X, and X 2 are each selected from the group consisting of hydrogen, fluorine, 
chlorine, CN, N0 2 , CH3, OCH3, CF 3 , OCF 3 ; k is 0 to 1; Y is selected W the group 
consisting of hydrogen, fluorine, chlorine, cyano, NCb, CFj, OCF 3 , CnHjnn, OC^^i, 
C„H 2nTl -,F„ OC»H 2n .,-,F, (n = 1-10, x - l~2n+l)). 



23- (Withdrawn) A liquid crystal display device, comprising: 
first and second substrates; 

a first alignment layer on the first substrate, wherein the first alignment layer includes 
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RSCH; 




RS 

(spacer S is OC h H 2 h (h = 1-5), m - 10-10,000), 

the functional group R includes ai least one of a group consisting of photo-sensitive 
constituents and non-photo-sensmve constituents; and 

a liquid crystal layer between the first and second substrates. 

24. (Withdrawn) The liquid crystal display device according to claim 23, 
further comprising a second alignment layer on the second substrate. 

25- (Withdrawn) The liquid crystal display device according to claim 24, wherein the 
second alignment layer includes a material selected from the group consisting of a pyranose 
polymer, a furanose polymer, polyvinyl cinnamate, polysiloxane cinnamate, polyvinyl 
alcohol, polyamide 7 polyimide, polyamic acid and silicone dioxide. 



26. (Withdrawn) The liquid crystal display device according to claim 24, wherein at 
least one of the first and second alignment layers is divided into at least two domains for 
driving liquid crystal molecules in the liquid crystal layer differently on each domain. 

27. (Withdrawn) The liquid crystal display device according to claim 23, wherein the 
photo-sensitive constituents include a material selected from the group consisting of 
cmnamoyl derivatives. 
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28. (Withdrawn) The liquid crystal display device according to claim 23, wherein The 
non-photo-sensicive constituents include a material selected from the group consisting of H, 
OC n H2n, OC„H 2llTl , COC n H 3 n^, C^OH, OC n H 2n OH, OCOC n H 2 nT„ OCIfe^F,, OCffe- 
c-.^-n, C,JWi»W>H, OGJWiiF-iOH. COC n IW,F x , OCOQJW,J\(« = 1-10, 
x i~2ni-l), and a combination thereof. 



29. (Withdrawn) The liquid crystal display device according to claim 27, wherein the 
cinnamoyl derivative includes at least one member selected from the group consisting of 
hydrogen, fluorine, chlorine, cyano, N0 2 , CHj, OCH 3 , CF 3 , OCF 3 , CfW OC„IWw C 6 H 5 , 
C„H,OC r) H2n, l , C n H 2 „,i-,F A , OC„rW,-J\ (n = 1-10, x = l~2n+D- 

30. (Withdrawn) The hquid crystal display device according to claim 27, wherein the 
cinnamoyl derivative is 




J K 



Xl X2 

(X, and X 2 are each selected from the group consisting of hydrogen, fluorine, 
chlorine, CN, NQ>, CH 3 , OCH 3 , CF 3 , OCF 3 ; k is 0 to I ; Y is selected from the group 
consisting of hydrogen, fluorine, chlorine, cyano, NO2, CF 3 , OCF3, C„H2ni-i, OC n H2irrw 
C„IWJF„ OCnH^.-xF, (n - 1-10, x = l~2n-M)). 

31 . (Withdrawn) A liquid crystal display device, comprising: 
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first and second substrates; 



a first alignment layer on the first substrate, wherein the first alignment layer includes 



(spacer S is OChHaO (h = 1-5), m - 10-10,000), 

the functional group R includes at least one of a group consisting of photo-sensitive 
constituents and non-photo-sensitive constituents; and 



further comprising a second alignment layer on the second substrate. 

33. (Withdrawn) The liquid crystal display device according to claim 32, wherein the 
second alignment layer includes a material selected from the group consisting of a pyranose 
polymer, a furanose polymer, polyvinyl cimiamate, polysiloxane cinnamate, polyvinyl 
alcohol, polyamide, polyimide, polyamic acid and silicone dioxide. 

34. (Withdrawn) The liquid crystal display device according to claim 32, wherein at 
least one of the first and second alignment layers is divided into at least two domains for 
driving liquid crystal molecules in the liquid crystal layer differently on each domain. 




a liquid crystal layer between the first and second substrates. 



32. (Withdrawn) The liquid crystal display device according to claim 31 , 
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35. (Withdrawn) The liquid crystal display device according to claim 31, wherein the 
photo-sensitive constituents include a material selected from the group consisting of 
cinnamoyl derivatives. 

36. (Withdrawn) The liquid crystal display device according to claim 31, wherein the 
non-photo-sensitive constituents include a material selected from the group consisting of H, 
CH2P, C„IW C„H 2n OH, COC„rW,, C n FW*F„ CJAzh^-k C n rW,>F,-»OH 5 
COC^jbti^F, (n - WO, x = l~2n+l), and a combination thereof. 

37. (Withdrawn) The liquid crystal display device according to claim 35, wherein the 
cinnamoyl derivative includes at least one member selected from the group consisting of 
hydrogen, fluorine, chlorine, cyano, NO* CH 3 , OCH 3 , CF S , OCF 3 , CpHa^i, OCJW,. C^s, 
C^OCyW,. C n H 2nT ,.*F>, OC„H^i J\ (n = WO, x = l-2nH)- 



38. (Withdrawn) The liquid crystal display device according to claim 35, wherein the 
cinnamoyl derivative is 



-cri=CH- 




X2 



(X, and X, are each selected from the group consisting of hydrogen, fluorine, chlorine, CN, 
NO* CH 3 , OCH 3 , CF 3 , OCF 3 ; JcisOto 1; Y is selected from the group consisting of 
hydrogen, fluorine, chlorine, cyano, N0 2 , CF 3 , OCFj, «Wi, OOxWi, C„tW,-J\, 
OC^.J, (n - WO, x = l~2n+l)). 
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39. (Withdrawn) A liquid crystal display device, comprising: 
first and second substrates; 

an alignment layer on the first substrate, wherein the alignment layer includes a 
cellulose, a derivative of a cinnamoyl group and a spacer between a main polymer cham and 
the derivative of the cinnamoyl group; and 

a liquid crystal layer between the first and second substrates. 

40. (Withdrawn) The liquid crystal display device according to claim 39, wherein the 
derivative of the cinnamoyl group includes at least one member selected from the group 
consisting of hydrogen, fluorine, chlorine, cyano, N0 2 , CH 3 , OCH 3 , CF 3 , OCF 3 , C„H 2n+l , 
OCH*,,, CeH,, CWOCAru C n lWF», OCIW^ Cn - 1-10, x = l-2n+l). 

41. (Withdrawn) The liquid crystal display device according to claim 39, wherein the 
spacer includes at least one member selected from the group consisting of oxygen, sulfur, 
NH, OCHzh, OC^O (h = 1~5). 



42. (Withdrawn) The liquid crystal display device according to claim 39, wherein the 
alignment layer is divided into at least two domains to drive differently liquid crystal 
molecules in the liquid crystal layer on each domain. 
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